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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
10/26/2007 has been entered. 

Response to Arguments 

Applicant's amendments filed 1026/2007 are sufficient to overcome the 
objections to the claims from the previous action. 

Applicant's arguments filed 1026/2007 have been fully considered but they are 
not persuasive. 

Applicant argues that the independent claims describe a passive seismic 
monitoring system and method including the limitation of "calculating an estimated time 
of origin for the seismic or microseismic event." Applicant argues that the cited 
references describe active seismic monitoring, and therefore don't read on the claim 
language. This argument is not persuasive because applicant does not claim passive 
seismic monitoring. The claim limitations only require calculating an estimated origin 
time for a seismic or microseismic event. The seismic disturbances generated by 
seismic sources that produce the seismic waves used in the cited references are a type 
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of seismic event, and therefore meet this claim limitation. Applicant has not claimed 
that the events must be passive events, and therefore active seismic events meet the 
claim language. Applicant argues that because the references teach active seismic 
events, the time of origin is known and therefore they do not calculate and estimated 
time of origin. 

This argument is not persuasive because the references detennine the values of 
the times based on the velocity ratio and the P and S wave arrival times. Even though 
the determination is for times of an active event, the claims do not include the limitation 
that the even must be a passive event. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the Invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-4, 6-10, and 12 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Garotta (6639871). 

With regard to claim 1 , Garotta discloses data processing apparatus for 
calculating an estimated time of arrival of a seismic or microseismic P or S wave at a 
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sensor location, the seismic or microseismic P or S wave being generated by a seismic 
or microseismic event, comprising a data processor (Column 1) that: 

• calculates an estimated time of origin for the seismic or the microseismic 
event generating the P and S waves, based on a P to S wave velocity 
ratio and picked arrival times of the P and S waves at a sensor station 
other the one for which the estimated time of arrival of the P or S wave is 
to be calculated (Column 1, Line 25 to Column 2, Line 46; Column 3, Line 
1 to Column 4, Line 52). 

• calculates the estimated time of arrival of the P or S wave, based on a P 
to S wave velocity ratio, the estimated time of origin of the seismic or 
microseismic event and, where the estimated arrival time of a P wave is to 
be calculated, a picked arrival time of the S wave at the sensor station for 
which the estimated arrival time of the P wave is being calculated or, 
where the estimated arrival time of an S wave is to be calculated, a picked 
arrival time of the P wave at the sensor station for which the estimated 
arrival time of the S wave is to be calculated (Column 1 , Line 25 to 
Column 2, Line 46; Column 3, Line 1 to Column 4, Line 52). 

With regard to claim 2, Garotta discloses that the data processor calculates 
estimated arrival times for both the P and S waves at a sensor station (Column 1 , 
Line 25 to Column 2, Line 46; Column 3, Line 1 to Column 4, Line 52). 

With regard to claim 3, Garotta discloses that the data processor is configured to 
calculate plurality of estimated times of arrival of the P and/or S waves (Column 1 , Line 
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65 to Column 2, Line 45) at a sensor station, based on a plurality of estimated times of 
origin for the seismic or the microseismic event calculated from the picked arrival times 
of the p and S waves at a plurality of sensor stations other than the one at which the 
estimated times of arrival are to be calculated (Column 1 , Line 25 to Column 2, Line 46; 
Column 3, Line 1 to Column 4, Line 52). 

With regard to claim 4, Garotta discloses that the data processor is configured to 
display the picked arrival times and estimated arrival times in relation to each other such 
that the clustering pattern of the arrival times can be analyzed (Fig. 2). 

With regard to claim 6, Garotta discloses that the data processor calculates one 
or more estimated times of arrival for the P and/or S waves at each sensor station in a 
network of a sensor stations, wherein for each sensor station the necessary estimated 
time or times of origin are calculated from the picked P and S waves at one or more of 
the other stations in the network (Column 1, Line 25 to Column 2, Line 46; Column 3, 
Line 1 to Column 4, Line 52). 

With regard to claim 7, Garotta discloses that the data processor receives 
seismic data from the sensor stations to pick arrival times for the P and S wave at each 
sensor station based on the seismic data (Column 1, Line 25 to Column 2, Line 46; 
Column 3, Line 1 to Column 4, Line 52). 

With regard to claim 8, Garotta discloses that with a number of possible arrival 
times for a wave at a sensor station (Columns 1-2), the data processor processes the 
possible arrival times with any estimates calculated for the arrival time of the wave at 
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the station in order to an arrival time of the wave at the station (Column 1 , Line 25 to 
Column 2, Line 46; Column 3, Line 1 to Column 4, Line 52). 

With regard to claim 9, Garotta discloses that the data processor is configured to 
select or modify one of the possible arrival times in order to arrive at a final picked 
arrival time based on the determination (Column 1, Line 25 to Column 2, Line 46; 
Column 3, Line 1 to Column 4, Line 52). 

With regard to claim 10. Garotta discloses that the data processor processes 
which of the possible arrival times should be selected or modified in order to arrive at a 
final picked arrival time based on the determination (Column 1, Line 25 to Column 2, 
Line 46; Column 3, Line 1 to Column 4, Line 52). 

With regard to claim 12, Garotta discloses a method of calculating an estimated 
time of arrival of a seismic or microseismic P or S wave at a sensor station, the seismic 
or microseismic P or S wave being generated by a seismic or microseismic event 
(Column 1), the method comprising the steps of: 

• calculating an estimated time of origin for the seismic or microseismic 
event generating the P and S waves, based on a P to S wave velocity 
ratio and picked arrival times of the P and S waves at a sensor station 
other the one for which the estimated time of arrival of the P or S wave is 
to be calculated (Column 1, Line 25 to Column 2, Line 46; Column 3, Line 
1 to Column 4, Line 52). 

• calculating the estimated time of arrival of the P or S wave, based on a P 
to S wave velocity ratio, the estimated time of origin of the seismic or 
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microseismic event and. where the estimated arrival time of a P wave is to 
be calculated, a picked arrival time of the S wave at the sensor station for 
which the estimated arrival time of the P wave is being calculated or. 
where the estimated arrival time of an S wave is to be calculated, a picked 
arrival time of the P wave at the sensor station for which the estimated 
arrival time of the S wave is to be calculated (Column 1 , Line 25 to 
Column 2, Line 46; Column 3, Line 1 to Column 4, Line 52). 

Claims 1-10 and 12 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Zhang (US20030021184). 

With regard to claim 1 , Zhang discloses data processing apparatus for 
calculating an estimated time of arrival of a seismic or microseismic P or S wave at a 
sensor location r1 . the seismic or microseismic P or S wave being generated by a 
seismic or microseismic event (Page 2, Column 2), comprising a data processor 
(abstract; Pages 7-8) that: 

• calculates an estimated time of origin for the seismic or the microseismic 
event generating the P and S waves, based on a P to S wave velocity 
ratio (G) and picked arrival times of the P and S waves at a sensor station 
r2,r3 other the one for which the estimated time of arrival of the P or S 
wave is to be calculated (Figs. 1-5) ([0033H0156]). 

• calculates the estimated time of arrival of the P or S wave, based on a P 
to S wave velocity ratio, the estimated time of origin of the seismic or the 
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microseismic event and, where the estimated arrival time of a P wave is to 
be calculated, a picked arrival time of the S wave at the sensor station for 
which the estimated arrival time of the P wave is being calculated or, 
where the estimated arrival time of an S wave is to be calculated, a picked 
arrival time of the P wave at the sensor station for which the estimated 
arrival time of the S wave is to be calculated (Figs. 1-5) ([0033]-[0156]). 
With regard to claim 2, Zhang discloses that the data processor calculates estimated 
arrival times for both the P and S waves at a sensor station (Figs. 1-5) ([0033]- 
[0156]; especially pages 2-3). 

With regard to claim 3, Zhang discloses that the data processor is configured to 
calculate a plurality of estimated times of arrival of the P and/or S waves at a sensor 
station, based on a plurality of estimated times of origin for the seismic or the 
microseismic event calculated from the picked arrival times of the p and S waves at a 
plurality of sensor stations other than the one at which the estimated times of arrival are 
to be calculated (Figs. 1-6) ([00331-[0156]). 

With regard to claim 4, Zhang discloses that the data processor is configured to 
display the picked arrival times and estimated arrival times in relation to each other such 
that the clustering pattern of the arrival times can be analyzed (Figs. 1-6) (Pages 2-6). 

With regard to claim 5, Zhang discloses that the data processor comprises a 
display for displaying information regarding the calculation of any particular estimated 
arrival time in response to the selection of the estimated arrival time by a user (Figs. 1- 
6) (Pages 2-6). 
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With regard to claim 6, Zhang discloses that the data processor calculates one or 
more estimated times of arrival for the P and/or S waves at each sensor station in a 
network of a sensor stations r1 ,r2,r3, wherein for each sensor station the necessary 
estimated time or times of origin are calculated from the picked P and S waves at one or 
more of the other stations in the network (Figs. 1-6) ([0033]-[0156]). 

With regard to claim 7, Zhang discloses that the data processor receives seismic 
data from the sensor stations and picks arrival times for the P and S wave at each 
sensor station based on the received seismic data ([0033H0156]). 

With regard to claim 8, Zhang discloses that with a number of possible arrival 
times for a wave at a sensor station, the processor processes the possible arrival times 
with any estimates calculated for the arrival time of the wave at the station in order to an 
arrival time of the wave at the station ([0033]-[0156]). 

With regard to claim 9, Zhang discloses that the data processor is configured to 
select or modify one of the possible arrival times in order to arrive at a final picked 
arrival time based on the detennination ([0033]-[0156], especially pages 3-5). 

With regard to claim 10, Zhang discloses that the data processor processes 
which of the possible arrival times should be selected or modified in order to arrive at a 
final picked arrival time based on the determination ([0033H0156], especially pages 3- 
5). 

With regard to claim 12, Zhang discloses a method of calculating an estimated 
time of arrival of a seismic or microseismic P or S wave at a sensor station r1 , the 
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seismic or microseismic P or S wave being generated by a seismic or microseismic 
event (Page 2, Column 2), the method comprising the steps of: 

• calculating an estimated time of origin for the seismic or microseismic 
event generating the P and S waves, based on a P to S wave velocity 
ratio and picked arrival times of the P and S waves at a sensor station 
other the one for which the estimated time of arrival of the P or S wave is 
to be calculated (Figs. 1-5) ([0033H0156]). 

• calculating the estimated time of arrival of the P or S wave, based on a P 
to S wave velocity ratio, the estimated time of origin of the seismic or 
microseismic event and, where the estimated arrival time of a P wave is to 
be calculated, a picked arrival time of the S wave at the sensor station for 
which the estimated arrival time of the P wave is being calculated or, 
where the estimated arrival time of an S wave is to be calculated, a picked 
arrival time of the P wave at the sensor station for which the estimated 
arrival time of the S wave is to be calculated(Figs. 1-5) ([0033H0156]). 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication in this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 1-3, 8-10 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Audebert (WO0131364). 
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With regard to claim 1 , Audebert discloses data processing appratus for 
calculating an estimated time of arrival of a seismic or microseismic P or S wave at a 
sensor location, the seismic or microseismic P or S wave being generated by a seismic 
or microseismic event (abstract, Column 1), comprising a data processor that: 

• calculates an estimated time of origin for the seismic or the microseismic 
event generating the P and S waves, based on a P to S wave velocity 
ratio and picked arrival times of the P and S waves at a sensor station 
other the one for which the estimated time of arrival of the P or S wave is 
to be calculated (Page 2, Line 10 to Page 3, Line 25; Page 4, Line 1 1 to 
Page 13, Line 4) (Figs. 1-3). 

• calculates the estimated time of arrival of the P or S wave, based on a P 
to S wave velocity ratio, the estimated time of origin of the seismic or 
microseismic event and, where the estimated arrival time of a P wave is to 
be calculated, a picked arrival time of the S wave at the sensor station for 
which the estimated arrival time of the P wave is being calculated or, 
where the estimated arrival time of an S wave is to be calculated, a picked 
arrival time of the P wave at the sensor station for which the estimated 
arrival time of the S wave is to be calculated (Page 2, Line 10 to Page 3, 
Line 25; Page 4, Line 11 to Page 13, Line 4) (Figs. 1-3). 

With regard to claim 2, Audebert discloses that the data processor calculates 
estimated arrival tirhes for both the P and S waves at a sensor station (Page 2, Line 
10 to Page 3, Line 25; Page 4, Line 11 to Page 13, Line 4) (Figs. 1-3). 
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With regard to claim 3, Audebert discloses that the data processor is configured 
to calculate a plurality of estimated times of arrival of the P and/or S waves at a sensor 
station, based on a plurality of estimated times of origin for the seismic or the 
microseismic event calculated from the picked arrival times of the p and S waves at a 
plurality of sensor stations other than the one at which the estimated times of arrival are 
to be calculated (Page 2, Line 10 to Page 3, Line 25; Page 4, Line 11 to Page 13, Line 
4) (Figs. 1-3). 

With regard to claim 8, Audebert discloses that with a number of possible arrival 
times for a wave at a sensor station, the processor processes the possible arrival times 
with any estimates calculated for the arrival time of the wave at the station in order to 
determine an arrival time of the wave at the station (Page 2, Line 10 to Page 3, Line 25; 
Page 4, Line 11 to Page 13, Line 4) (Figs. 1-3). 

With regard to claim 9, Audebert discloses that the data processor is configured 
to select or modify one of the possible arrival times in order to arrive at a final picked 
arrival time based on the determination (Page 2, Line 10 to Page 3, Line 25; Page 4, 
Line 11 to Page 13, Line 4) (Figs. 1-3). 

With regard to claim 10, Audebert discloses that the data processor processes 
which of the possible arrival times should be selected or modified in order to arrive at a 
final picked arrival time based on the detemriination (Page 2, Line 10 to Page 3, Line 25; 
Page 4, Line 1 1 to Page 13, Line 4) (Figs. 1-3). 

With regard to claim 12, Audebert discloses a method of calculating an estimated 
time of arrival of a seismic or microseismic P or S wave at a sensor station, the seismic 
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or microseismic P or S wave being generated by a seismic or microseismic event 
(abstract; Column 1), the method comprising the steps of: 

• calculating an estimated time of origin for the seismic or the microseismic 
event generating the P and S waves, based on a P to S wave velocity 
ratio and picked arrival times of the P and S waves at a sensor station 
other the one for which the estimated time of arrival of the P or S wave is 
to be calculated (Page 2, Line 10 to Page 3, Line 25; Page 4, Line 1 1 to 
Page 13, Line 4) (Figs. 1-3). 

• calculating the estimated time of arrival of the P or S wave, based on a P 
to S wave velocity ratio, the estimated time of origin of the seismic or 
microseismic event and, where the estimated arrival time of a P wave is to 
be calculated, a picked arrival time of the S wave at the sensor station for 
which the estimated arrival time of the P wave is being calculated or, 
where the estimated arrival time of an S wave is to be calculated, a picked 
arrival time of the P wave at the sensor station for which the estimated 
arrival time of the S wave is to be calculated (Page 2, Line 10 to Page 3, 
Line 25; Page 4, Line 1 1 to Page 13, Line 4) (Figs. 1-3). 

Claims 1-3 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Sayers (6067275). 

With regard to claim 1 , Sayers discloses data processing appratus for calculating 
an estimated time of arrival of a seismic or microseismic P or S wave at a sensor 
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location, the seismic or microseismic P or S wave being generated by a seismic or 
microseismic event (Column 3, Lines 30-50), comprising a data processor that: 

• calculates an estimated time of origin for the seismic or microseismic 
event generating the P and S waves, based on a P to S wave velocity 
ratio and picked arrival times of the P and S waves at a sensor station 
other the one for which the estimated time of arrival of the P or S wave is 
to be calculated (Column 6, Line 16 to Column 8, Line 30) (Figs. 3-5a). 

• calculates the estimated time of arrival of the P or S wave, based on a P 
to S wave velocity ratio, the estimated time of origin of the seismic or 
microseismic event and, where the estimated arrival time of a P wave is to 
be calculated, a picked arrival time of the S wave at the sensor station for 
which the estimated arrival time of the P wave is being calculated or, 
where the estimated arrival time of an S wave is to be calculated, a picked 
arrival time of the P wave at the sensor station for which the estimated 
arrival time of the S wave is to be calculated (Column 6. Line 16 to 
Column 8. Line 30) (Figs. 3-5a). 

With regard to claim 2, Sayers discloses that the data processor calculates 
estimated arrival times for both the P and S waves at a sensor station (Column 6, 
Line 16 to Column 8, Line 30) (Figs. 3-5a). 

With regard to claim 3, Sayers discloses the data processor is configured to 
calculate a plurality of estimated times of arrival of the P and/or S waves at a sensor 
station, based on a plurality of estimated times of origin for the seismic or the 
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microseismic event calculated from the picked arrival times of the p and S waves at a 
plurality of sensor stations other than the one at which the estimated times of arrival are 
to be calculated (Column 6, Line 16 to Column 8, Line 30) (Figs. 3-5a). 

With regard to claim 12, Sayers discloses a method of calculating an estimated 
^ time of arrival of a seismic or microseismic P or S wave at a sensor station, the seismic 
or microseismic P or S wave being generated by a seismic or microseismic event 
(Column 3, Lines 30-50), the method comprising the steps of: 

• calculating an estimated time of origin for the seismic or microseismic 
event generating the P and S waves, based on a P to S wave velocity 
ratio and picked arrival times of the P and S waves at a sensor station 
other the one for which the estimated time of arrival of the P or S wave is 
to be calculated (Column 6, Line 16 to Column 8, Line 30) (Figs. 3-5a). 

• calculating the estimated time of arrival of the P or S wave, based on a P 
to S wave velocity ratio, the estimated time of origin of the seismic or 
microseismic event and, where the estimated arrival time of a P wave is to 
be calculated, a picked arrival time of the S wave at the sensor station for 
which the estimated arrival time of the P wave is being calculated or, 
where the estimated arrival time of an S wave is to be calculated, a picked 
arrival time of the P wave at the sensor station for which the estimated 
arrival time of the S wave is to be calculated (Column 6, Line 16 to 
Column 8. Line 30) (Figs. 3-5a). 
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Conclusion 

The cited prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott A. Hughes whose telephone number is 571-272- 
6983. The examiner can normally be reached on M-F 9:00am to 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Keith can be reached on (571) 272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomriation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





